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No-Spill Driddng Products 



Related Applications 

The present application claims the priority of U.S. Provisional Application Serial No. 
60/400.669 filed August 5, 2002, which is fiilly incorporated herein by reference. 

Field of the Invention 

The present invention relates to no-spill drinking products. 

Background of the Invention 

No-spill drmking products are well known in the art. In the past, a variety of such products 
have been developed and marketed. In general, die goal of a no-spill cup is to provide a 
construction which minimizes or prevents liquid from emerging out of the cup when liquid flow 
is not desired, i.e. when die user is not drinking. However, diough die assemblies of the prior art 
are intended to avoid such accidents, dieir construcdon is such diat diey generally do not provide 
a secure enough protecdon against undesirable spilling or leakage. Thus, when such cups are 
inverted, or more significandy, when they are shaken vigorously, liquid will often emerge from 
them. This can be a pardcular problem with young children, ft)r whom these cups are usually 
intended. 

To address this problem, the present inventor has previously provided various advances in 
the art, as disclosed for example in U.S. Patent Nos. 6,321,931 and 6,357,620, bodi of which are 
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My incorporated herein by reference. Futdier thereto, yet fUrthcr improvements in the art of such 
no-spill drinking products are provided herein. 



Moreover, while such drinking products have been generally sold as products for older 
chUdren. leakage is currently also major problem with present baby botdes and botde nipples. Most 
nipples have a hole in the top that fluid is drawn out of. If the botde is not in an upright position, 
however, the botde will leak. For example, if a mother mixes die contents of a baby botde and dien 
places that baby botde into her diaper bag, the botde wiU leak if die botde fells over on its side or 
if die diaper bag is not standing straight up. The Uquid from die botde will then spiU into the bag 

* 

or into the botde's cap. 



Similarly, if a baby takes die botde out of his or her moudi and lays it down, or if die botde 
£dls out of die baby's moudi, liquid will leak out of the nipple onto die surrounding floor, carpet, 
car seat, or so fordi. Various different kinds of nipples are known in die art. die nipples varying 
depending on die type of liquid diat die nipple is intended to be used widi. Thus, nipples exist for 
widi water, milk, juice, and formula. Yet, leakage is a very significant problem widi all of die 



use 



various nipples currendy available commercially. 



If die baby fells asleep widi a botde, die milk can leak out of the botde. This liquid could 
undesirably leak onto the baby and/or surrounding area. Furthermore, if the botde were in the 

% 

baby s mouth when he or she fell asleep, any liquid that leaked out could potentially choke the baby. 



Accordmgly, it would be a significant improvement in the art to provide a design allowing 
the construction of nipples and baby botdes which would eliminate leakage. It would be a further 
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improvement to provide nipples which adjust to die various consistencies of the diflfeient Uquids 
provided to children. 



Summary of the Invention 

■ 

It b an object of the present invention to provide a drinkmg products which prevent Uquid 
from flowing out of the cup vdien die user is not drinldng. 

It is a further object of die invention to provide an improved construction for no-spiU 

drinking products. 

It is a fiirrfier objea of die invention to provide a drinking products which minimize and/or 
^liminafe accidental or undesirable liquid flow or spill^e. 

It is a fiuther object of die invention to provide a drinking products which prevent Uquid 
flow from a spout or nipple even upon very vigorous shaking of die drinking product. 

It is a fiurthcr objea of die invention to provide a cup product which provides the ability to 

regulate the flow rate of liquid out of the cup. 

It is a fimher objea of die invention to provide a produa which can be used by young 

children, to avoid accidental spilling of liquid therefrom. 

It is a fimher objea of die present invention to provide no-spill baby botdes and botdc 

nipples. 

It is a further objea of die invention to provide baby botdes and nipples diat do not spill 

when placed on their side or inverted. 

It is a further objea of die invention to provide baby botdes and nipples diat do not spill 

liquid dierefrom even when shaken vigorously. <• 

It is a further objea of the invention to provide drinking products which minimize and/ or 
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eliminate accidental or undesirable Uquid flow or spillage, wMe obtaining an easier flow of Uquid 

with less draw or vacuum. 

Further objects of the invention will become apparent in conjunction with the disclosure 

herein. 



To accomplish the above objectives, no-spiU products are provided for feeding infents, 
young duldren, and any other user, as shown in the attachedfigures. In several embodiments, these 
no-spill products include baby botde nipples and their associated baby bottles. In further 
embodiments, diese products indude no-spill drinking cups, sports botdes, and any other desired 
drinking vesseL 



In accordance with a first series of embodiments of the invention, improved drinking 
products are described which provide an ememely secure seal against accidental Uquid flow firom 
a cup spout . Further to the invention, a user places his or her mouth against the spout of die 
product to bite down on the soft material of the spout and to drink liquid out when desired. The 
spout includes a valve therein, such that the act of biting on the soft spout and/or compression of 
the soft spout with die tongue causes die valve to open. Upon opening, a user can suck liquid out 
of die spout (i.e. apply negative pressure), to drink comfortably dierefrom. In contrast, when not 
in use. die valve sits in a resting, closed position. In diis resting or relaxed state, widi no 
compression appUed. die valve sits in aconfiguration in which fluid is securely blocked from passage 
out of die drinkmg product. Thus, when die membrane is placed into die user's moudi, the 
opening widiin a depression in the nipple or spout tip is forced open, to allow drinking dierefrom. 
At odier rimes (when a user is not drinking), die configuration of the depression foices die openii^ 
closed, sealing the membrane into a no-spiU position. 
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In the preferred embodiments of the invention, the valve consists of an depression (ako 
referred to herein as an indentation or dimple) in a flexible material, the depression having an 
opening therein. The depression is especiaUy configured to maximize its eflfectiveness as a no-spiU 
valve to prevent undesircd liquid flow thete&om. 



In several embodiments of the invention, diese membranes form die nipple of a baby botde. 
Inodier embodiments, thcsemembrancs can be provided as part of another drin]dngvessd.w 

for chUdren or for adultsj such as a trainer cup, a sports botde or so fordi. In such drinking vcssek. 
the membranes can be provided as part of a spout or odicr component of the drinking vessel. In 
each of diese products, the unique construcdon prevents leakage of fluid vdicn die product is not 

upright, or when shaken. 

Widi respect to die opening of die membrane (whedicr of die baby botde nipple or soft Ud 
portion of a drinking vessel), any form of desired opening suitable for passage of a desired levd of 
Uquid can be utilized in die valve. The opening can be. for example, a hole, a sUt, a slot, an orifice, 
fordi. Preferred embodiments for use in conjunction widi various embodiments are disclosed 
below. The opening is preferably located m die surfke of die membrane widiin die area of die 
depression. 

In die preferred embodiments of die invention, die drinkmg product fimher includes a dual 
vahre configuration (i.e. at least two valves), wherein die second valve is likewise provided widi an 
opening. Upon appHcation of negative pressure at die top of die valve (i.e v^en sucking at die 
spout), diis second valve opens to allow air into die drinking product. In so doing, die second 
opening acts as an air vent, preventing die formation of a vacuum widiin diat drinking product, 
which vrould prevent liquid from flowing out of die product. The opening of diis second valve 
diercby feciUtates fluid flow firom die spout when negative pressure is applied at the spout. In 



or so 
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contrast, when the user U not applying negative pressure at the spout (i.e. when the user is not 
drinking), this second opening seals. If the user shakes the drinking product to provide positive 
pressure against the first valve. Uquid is nonetheless prevented firom emerging firom the product. 
Moreover, the shaking of the vessd (or the turning of the vessel upside down or on its side), forces 
Uquid against the second valve, thereby seahng it against air flow. Hiis sealing of the valve against 
air flow, yet fimher prevents liquid from flowing through the opening. 



Thus, in each of the embodiments of the invention, the dosed valve position provides an 
octremely secure seal against fluid leakage, such that inadvertent spills or even deUbciate attempts 
to force liquid outside of the cup, such as by turning the cup upside down, or shaking the cup. arc 
ineffective. At the same time, the invention is designed to make it very easy for babies. chUdten. 



or 



adults to comfortably exuact the desued amount of liquid. 



As a result, the invention provides very secure protection against fluid leakage in drinking 
products that can be used by individuals of all ages, while stiU providing a comfortable drinking 
product. The invention can be used by babies, children of aU ages, and adults, and prevents messes 
whether from an accidentaUy knocked over produa, or other spillage. It also protects users, and 
babies in particular, from swaUowing or accidentally choking on Uquid leaking into their mouth 
from a drinking product whUe they are sleeping. 



In further preferred embodiments of the invention, one (or preferably both) of the valves 
are located in a soft portion of a hard/soft cap. This cap preferably includes a hard component, such 
as a ring, and a second component which attaches thereto which is soft. The hard component is 
provided fbr attachment onto the drinking vessd, and the soft portion serves as the upper portion 
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of the lid, indudii^ a soft spout therein. 



Further objects, features and advantages of the invention yriU become apparent in 
conjunction with the detailed disclosure provided herein. 



Brief Description of the Drawings 

Figure 1 isaseiiesofviewsofoneembodimcntofano-spill baby bottle nipple in accordance 

with the present invention. 

Figure 2 is a series of views of a fUrther embodiment of a no-spiU baby botde nipple in 

accordance with the present invention. 

Figure 3 is a series of views of a fiardier embodiment of a no-spiU baby botde nipple in 

accordance with the present .invention. 

Figure 4 is a scries of views of further embodiment of a no-spill baby botde nipple in 

accordance with die present invention. 

Figure 5 is a series of views of a fiuther embodiment of a no-spill baby botde nipple in 

accordance with the present invention. 

Figure 6 is a series of views showing a preferred embodiment of the nipple of the no-spiU 
baby botde ofthepresentinvention, indudingpreferred dimensions thereof. Figure 6a is a top view 
of die nipple; Figure 6b is a front and back view, Figure 6c is a bottom view; Figure 6d is a aoss- 
sectional view along die section lines shown in Figure 6a; Figure 6e is an enlarged view ("exploded 
") showing fiirdicr details of die vahw as circled in Figure 6d; Figure 6f is a enlarged view 



view 



showing fimher details of die air vent, as also drded in Figure 6d; Figure 6g is a fimher top view 
of the nipple; and Figure 6h is a fiuther bottom view. 

Figure 7 is an enlarged cross-sectional view of die valve of die preferred embodiment of 
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♦ 

Figure 6, in the rip of a baby botde nipple. 

Figure 8 is a series of views of a soft Ud pordon for attachment to a hard ring to form a cap 
for a drinking product for use by older children and adults. Figure 8a iUustratcs a top view of die 



soft lid, wiA Figure 8b being a perspective view, Figure 8c bcmg a back view, and Figure 8d being 
a side view diereof. Figure 8e illustrates a top view of die soft Ud atuched to a hard ring for 

attachment to the drinking cup. 

Figure 9 is a series of fiirdier views of die soft Ud pordon of die cap of die drinking product 
of Figures 7 and 8, vwdi Figure 9a being a first cross-secdonal view and Figure 9b being a second 
cross-sectional view along die sections shown in Figure 9c, which is itself a top view of die soft Ud. 

Figure 10a is a top view of drinking product of Figure 9, when die cap is attached to die 
Uquid holdmg portion of die drinking vessel (e.g. a cup). Figure 10b is a side view of die drinking 
product of Figure 10a, and Figure 10c is a back view. 

Figure 11 is a series of additional views of die drinking produa of Figure 10. Figure lib 
ectional view of die product of Figure 10b, along die section as shown in Figure 11a. 
Figure 1 Ic is an enlarged view of die area marked "DetaU D" of Figure 1 lb. showing die details of 
die upper valve in die spout. Figure 1 Id is an enlarged view of die area "Detail E" of Figure 1 lb 
showing the details of the air valve in the soft Ud. 

Figure 12 is a series of additional views of die drinking product of Figure 10. Figure 12b 
is a cross-sectional view of die produa of Figure 10b along, die section as shown in Figure 12a. 
Figure 12c is an enlarged view of die area marked "Detail C" m Figure 12b, showing die details of 
the upper valve of the spout. 



IS a cross s 



Detailed Description of the Invention and the Preferred Embodiments 

Further to the present mvention, improved drinking products are provided as discussed 
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hercm. The no-spiU products of the invention indude various embodiments of drinking vessels 
having no-spiU valves as discussed bdow. These drinking vessds mdude baby botde nipples for use 
by infants, or caps with a spout for use by children or adults. 

The embodiments of the drinkmg products with a nipple are, of course, provided for use 
by babies. The drinking vessds with a spout can be used by any age and in conjunction with any 
desired acrivitics. The spout is preferably a soft spout whidi is part of a soft Ud, c.g. a lid and spout 
made of silicone. 

If desired, the embodiments of the drinking cup can be used as a "trainer cup" for the 
transition period when a duld moves from drinking out of a baby bottk to drinking out of a cup. 
During this period, the diUd can learn to drink from the cup while die parent need not worry about 
spillage, due to the presence of the no-spUl valve. Altematdy, the embodiments of the drinking cup 
can also be used for cups for adults. The present drmking vessds can be provided for use in ordinary 
acuvity, during adiledc events, or in any odier desired contea. 

In addition, the drmking vessds can be sold or provided empty, for the user to fiU with 
Uquid. Or. diey can be sold or provided pre-fiUed with liquid. For example, diey can be used to 
repUce the beverage containers sold in stores diat have water, soda, juice, sports drinks, or any other 

desired liquid, pre-filled therein. 

The no-spiU products of the invention are eadi provided with one or more suitably designed 
no-spill valves. Preferably, the valves thcmsdves arc constructed of a flexible material (also referred 
to herein as a membrane). Thus, a flexible vahre can be attadied to a rigid material, if desired. 
Further preferably, however, the valve is part of portion of a cap whidi is also flexible, sudi as a soft 
Ud or a baby bottle nipple. The valve is designed to allow fluid flow theredirough when die user 
is drinking, but is also designed to prevent flow of Uquid when drinkmg is not taking place. 

In die preferred embodiments of die invention, die valve is designed to be highly effective 
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against spillagp. In these embodiments, liquid flows comfortably through the flodblc material 
during drinking. However, when drinking is not taking place the valve seals rightly agjunst Uquid 
flow. This seal is sufficiently eflFective such that Uquid will not flow even under attrcmely vigorous 
shakily. 

Further according to the preferred embodiments, the invention is designed such diat 
compression is necessary for fluid to flow dirough the valve. Furrfier preferably, both compression 
and suction (negative pressure) are appUed by the user for optimal results. Thus, die user compresses 
die flexible material of die valve witii his or her moudi. and also appUes negative pressure (suction) 
at the top of the valve to achieve comfortable liquid flow. 



Any suitable flexible material can be used, such as silicone, latex, rubber, plastic, or so forth. 
In die case of a botde nipple, for example, die nipple can be constructed out of any of die flexible 
materials currendy used in die art of baby botde nipple construction, or any odier suitable flexible 
materials for use in such a nipple. Such materials are preferably soft, elastic, and made of a material 
which is harmless to die user. Particulariy in die case of die nipple, such materials are sterilizable 
(preferably by boUing). The materials may also be transparent or translucent, as desired. likewise, 
die same types of materials can be used for die soft spouts and Uds of the present mvention. 



Figures 1- 7 describe die invention is described in conjunction widi examples of 
embodiments of no-spill baby botde nipples (and dieir associated baby botdes) for infimts. Figures 
8-12 describe die invention in conjunction widi preferred embodiments for use as odier no-spill 
drinking vessels for any age, whether for a child or an adult. 



10 
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With respect to the baby bottle nipples of the present invention, a nipple is provided for a 
babybotdcthenippiehavingano.spiUvalvetherein,asshownforcxampleinFiguresl and3. The 

nipple itself is made of a flexible material, and has the no-spill vahre provided inside die nipple. 
With respea to die other drinking vessels of die invention, a valve can be attached to the vessel (c.g. 
to a hard spout), or more preferably is part of a soft spout in a soft Ud which is part of the vessd's 



cap. 



For die no-spill products of the invention for babies, a no-spiU nipple is provided for 
attachment to a baby botde. Such botdes (or cups) arc known ui die art, and are used £ot a baby 
to drink diercfrom durmg die years when die baby is nursing. They are generally made of a plastic 
or glass material, and arc usuaUy cyUndrical in shape, aldiough botdes of any suitable material or 
shape can be used consistent with the invention. 



For babies, the invention provides bodi protection against leakage or spilling of liquid diat 
would require cleanup by die care ^ver, and also protects against liquid leakii^ into die baby's 
moudi if die baby fells asleep whUe drinking die botde. With a regular botde, if die baby were to 
fell asleep while die botde were in his or her moudi, any liquid diat leaked out could potentially 
choke the baby. 



Also, in accordance with the invention, the baby controls the amount of liquid he or she 
needs, when he or she needs it. Widi a r^ar nipple, the modicr controls it by purchasing a 
preemie, slow, medium or fast flow nipple. She may also conaol the flow by purchasing a water, 
milk, formula or juice nipple. In contrast, die valve of the invention allows the baby to naturally 
can regulate the amount of fluid he or she needs. In addition, die nipple operates in a comfortable, 

11 



wo 2004/013001 PCTAJS2003/024400 

natural manner, like ^en the baby naturaUy extracts milk from mother's breast. Tlie end of the 
nipple Ksts on the back of the baby's tongue, and when the baby thrusts the back of his tongue 
upward and sucks, the milk releases into the baby's mouth the same as with drinking from the 
mother s breast. 



The nipple of die present invention is preferably removably attached to die baby botdes. as 
is currendy known in die art. For oample. in die common design currendy in use.aflexiblenippU 

is attached to a hard screw-ring to form a cap for a baby botde, widi die nipple protruding dirough 
die hole in die screw ring. The screw ring includes screw direads for engagement widi a series of 
screw direads on die baby botde. so as to screw diat cap onto die botde. The nipple fiirdier indudes 
a bottom rim, such as rim 38 or 338. When die hard cap having die nipple attached diereto is 
screwed onto die baby botde. die bottom rim of die nipple is compressed between die top of die 
botde and die bottom of die hard cap to fiudier secure die nipple in die cap. 

For die odier no-spill drinking products of die invention, die produa preferably indudes 
. a soft lid 480 whidi attadies to a screw ring 468 to form a cap 466. The soft Ud 480 preferably 
indudes a recess 478 so diat die soft Ud can be attadied to die screw ring 468, in die same manner 



as previo 



usly discussed for a nipple is attached to a screw ring for a baby botde. 



In die preferred no-valve of die nipple and soft spout, die flexible material of die valve is 
provided widi a depression or dunple dierein. This depression (also referred to herdn as an 
indenution) extends downward into die nipple or spout between die nipple or spout's outer walls, 
and is preferably provided in or near die dp of diat nipple or spout. For example, a concave surfiice 
can be provided as die depression, sudi as concave surfecc 20 of Figure 1. or a depression of anodier 
shape can be provided, sudi as die depression shown in Figures 6 and 11-12 hercm. Aldiough 

12 
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Figure 1 iUustrates one embodiment of the invention, preferred embodiments of the invention are 
shown in Figures 3 - 7 herein for the nipple, and in Figures 8-12 for the other drinking products. 



The depression of the upper valve is preferably formed and molded to the inside of the upper 
part ofthe nipple or spout, prcfetabty inside the nipple or spout's tip. Alternatively or additionally, 
as discussed below, a bottom valve can be provided at the bottom of the baby bottle nipple (e.g. in 
the nipple's bottom rim or in the soft Ud). whether in addition to this upper valve at the tip or even 
instead of this upper valve at the tip. Thus, an upper valve can be provided or a bottom valve can 
be providedi or both. 

As a part of the upper valve, the depression of the flexible material is provided with an 
for the passage of Uquid, the Uquid only passing through the opening when a user is 
drinking. With reference' to Figures 1 , for example, the flexible material of die nipple is provided 



openmg 



ins 26 



with an depression such as concave surfece 20, the depression being provided with an opening 
therein. Preferably, this opening 26 is provided in the bottom 22 of the depression ofthe nipple. 

The depression or indentation in the nipple can have various shapes or configurations 
consistent with the invention. For example, diis depression can have a bottom surfece 22 which is 
rounded as shown in Figure 1 (a), although tiiis configuration provides only a limited degree of no- 
spill protection. Preferably, a bottom sur&ce is provided as shown in Figure 7, and as discussed 
further below. 

Likewise, die wall 42 of die depression can have various configurations, such as die rounded 
wall 42 shown in Figure 1(a) or the non-uniform wall 342 shown, for example, in Figure 3(a), 6, 
7, 1 1 and 12 as fimhet discussed below. These modifications to the shape of tiie wall can be used 
to alter flow rate and scaUng charaaerisrics at die nipple opening. The shape of die vahre of Figure 
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7 is preferred for the nipple for babies and diat of Figures 1 1-12 are preferred for the products for 

older children and adults. 

Various di£Fexent types of openings can be used consistent with the invention. For example, 
as shown in Figure Ic, the openings can indude, but are not limited to, a smgle sUcc (i.c. a single 
sUt) as in Figure le(l), a cross-cut as in Figure lc(2). or a "r cut as in Figure le(3). Or. openings 
in the form of multiple sUts can be provided such as the openings of Figures lc(4), le(5) and l(e)6, 
or so forth. For example, the opening of Figure le(4) includes at least two cross-cuts; and the 
opening of 1 (e) 5 includes a first horizontal slit with a vertical sUt above it and a vertical sUt below 
it (Aosc two vertical sUts not intersectmg the horizontal sUt, unlike a cross^t). The opening of 
Figure 1 (e)6 indudes four sUts each sUt positioned in the corner of a plus sign, but wherein die four 
sUts do not intersect, unlike a cross-cut. Or, a "T" shaped opening can be used (not shown in the 
figures). Any odier type of opemng can also be used, induding any combination of holes. sUts, or 
so font. The type of openings, number of opening?, dieir size, and so fortii can be adjusted to 

achieve the desired flow rate of the product. 

In the preferred embodiment of die nipple, a cross-cut is used as in Figure le(2) aldiough, 
of course, it is not intended diat the invention be limited to die preferred embodiment. In die 
preferred embodiment, die dimensions of die cross-cut are 0.13 indies, i.e. die "plus sign" of die 
is made of two intersecting slits, eadi slit bang 0.13 indies in lengdi. This sized cross-cut 
is preferred since it eliminates or mmimizes leakage when die botde is turned upside down or is 
shaken. However, it wiU be understood, of course, diat die invention is not limited to die 
dimensions of the preferred embodiment, and is not intended to be so limited. In an alternate 
embodiment, for example, die dimensions of die aoss-cut ate 3/32 of an inch, i.e, die "plus 
of the cross cut is made of two intersecting slits, each slit being 3/32 of an inch in lengdi. 



crosscut 



I 
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The cross^t makes itveiy easy forababy to drawliquid from the m^^^^ 
the chadis<binkmg from thebottle.anyexccssUquid that is leftwi^ 

back into the bottle by the vacuum or suction that the chUd has produced through die nomial 

drinking process. 

In addition, ^dth the design of the preferred embodiment of the nipple, die nipple virtually 
becomes a variable flow botde nipple. Numerous nipples are currendy sold by flow rate (e.g. slow, 
medium and fest flow) . In die present nipple, due to die feet diat a crosscut is preferably provided 
in die bottom of die depression, die design of die nipple allows die child to control die amount of 
fluid he or she needs. More specifically, whether a baby is two days old or one year old, die flow 
rate of die Uquid diat is attraaed from die botde is controlled by die amomit of pressure diat die 
child exerts at area 36 coupled widi die amount of suction diat he or she applies when drawing 
liquid from die vessel. This reduces or negates die need for nipples to be sold widi multiple or 
various size holes. 

In die preferred embodiment of die odier drinking products at least one sUt is provided as 
die opening437 as shown for example in Figure 10a. Preferably, duce sUts are provided, aldiough 
more or less can be provided as desired (e.g. one or two sUts, or four sUts, or so fordi). When the 
user puts die drinking vessel in his or her moudi, die sUts are oriented vertically (up and down). 
The grips 492 and shape of die spout are used to orient the spout so diat it is only put in die user's 
moudi in one direction, i.e. diat having die slits oriented vertically. 

' In the soft spout, each sUt is preferably 0.125 inches in lengdi. Preferably diree sUts are 
provided, spaced preferably 0.0900 inches apart. As previously mentioned, however, die present the 
invention is, of course, not limited to die dimensions of die preferred embodiment. 
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During the normal feeding process, a user compresses (i.e. squeezes or depresses) an area on 
the tip of the nipple or spout with his or her tongue. This area i^ preferably at the tip of the nipple 
or spout and is preferably a slighdy widened or bulging portion of that tip. As fimhcr discussed 
bdow, when this area is depressed, die bottom of die depression of die upper valve is squeezed or 
compressed, so that the opening in diat bottom is opened up aUowing liquid to flow fredy dirough 
the nipple or spout. 

The nipple or spout farther includes a base, such as base 32 of the nipple. If a user merely 
squeezes the nipple or soft spout in diat area or anywhere below die bottom waU of die depression 
(for oample, between die bottom of 36 and base 32, or somewhere along base 32), Uquid wiU not 
leak &om the vessel. 

This feature of die present no-spill nipple is in contrast to standard nipples. Standard 
nipples have convex outer sur&ce, i.e. a rounded spherical tip, as shown by die dotted lines "V" in 
Figure 1(a). On such standard nipples, if you squeeze anywhere on die nipple (even widi nipples 
utilizing a cross-cut), die nipple wiU pour fluid from die botde. This feature fiirdier allows die 
botde to be used as a tecdierwidi teediing bumps placedin diat area, since merely compressing diat 

area will not result in leakage of liquid. 

The invention is fardicr effective when used in conjunction widi a bottom valve, iUustiated 
for example, by Figures 3a. 6f and 1 Id. In Figure 3, for escample, in a feshion analogous to Figure 
1 . compression by die baby is effected on widened area 368 of nipple 3 18 to compress die bottom 
222 of die depression, so diat an opening in diat bottom is opened to allow liquid flow. A bottom 
valve, preferably in die bottom rim of die nipple (or in die soft lid of die spout) is provided for air 
flow into die nipple (or into die soft Ud). Squeezing die nipple outer waU below die bottom 222 
of die valve will not open die opening in valve bottom wall. In die embodiment of Figure 3, die 
bottom waU has a concave surfece 320 which is concave on die top only, as furdier discussed widi 
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reference to Figure 6. When the mpple outer waU (or spout outer waU) is compressed at the bottom 
waU of the upper valve, and negative pressure is appUcd by die user at the nipple or spout rip. die 
opening in die upper valve and die opening in die bottom valve (air valve) bodi open. As a result, 
die combination of compression and sucking (negative pressure) results m comfortable Uquid flow. 



Any of die traditional nipple sizes can be used widi die nipple embodiments of die 
invention. For example, die nipple can be a regular nipple as shown in Figure 1, or a wide neck 
nipple as shown in Figure 2, or so fordi. Regular nipples are used widi standard botde necb (e.g. 
botde necks approximately 1.406 inches in diameter), and wide nedc nipples are used widi wide 
neck botdes (c.g. botdes widi botde necks approximately 2.04 inches in diameter). Alternatively, 
a botde widi any odier neck size can be used consUtent widi die invention. In addition, aldiough 
die nipples of Figures 1 and 2 are used widi one embodiment of die valve, preferably, die regular 
or wide necknipples of die invention (or any odier neck sized nipple) are used widi die valve shown 

< 

in Figures 3. 6 and 7. .For die spouts any sizes can be provided which are comfortable for die 
intended user. 

Thus, in accordance widi die invention, a valve is provided in die form of a depression (i.e. 
an indentation) in die flexible material tip of a nipple or a soft spout, die depression having an 
opening for die sdective passage of Hquid. This construction, as fimher described below, results in 
a preferred no-spill valve which seals tighdy when die nipple U not in use, but which passes liquid 
easily when a user sucb on the membrane (e.g. on a nipple or spout). 



The struautes of die preferred embodiments of die upper valve of die invention are shown, 
for example, in Figures 3a and 6 widi respect to die baby botde nipple, and in Figures 8-9 and 1 1- 

17 



wo 2004/013001 PCTAJS2003/024400 

12, with respca to the soft spout. The preferred construction of the upper valve of the nipple k 
similar to that of the spout. In the baby bottle nipple the tip is circular, however, whereas m the soft 
spout the tip is oval. 

Likewise, a difiFerent shape is used for the body of the nipple as opposed to the shape of the 
soft Ud. However, if desired, the upper vakcs used in Figure 3a and 6 can be used in the baby botde 
nipple or in die soft spout, and likewise, die upper valves of Figure 8-9 and 11-12 can be used in 
the soft spout or the baby bottle nipples. 



In general, the drinking products of the present inventions arc designed to be very eflfectively 
non-spiU. whUe still very comfortable to drink from. For example, if you make it too easjr for a chUd 
(or other user) to extract Uquid from a produa, dien it will usuaUy leak easily. On the odier hand, 
if the produa is too securely designed to prevent emergence of liquid, then it can result in a 
situation where the user cannot drink Uquid easUy, or at all. If too much force is needed to drink, 
this is a particular problem when the user is a baby. Similarly, though, it can also be uncomfortable 
for users of any age. Thus, the present inventions have been designed to appropriately balance both 
effective sealing and comfortable flow of liquid. 

In accordance with the objectives of die invention, the upper vahre must sufficiently seal 
such that liquid will not emerge from the valve, even upon vigorous shaking. At the same time, it 
be feasible to drink liquid from the device under the normal forces and pressures exerted by 
the moudi of a baby or older user (depending on who the product is provided to), so diat drinking 
is comfortable. It wiU. therefore, be appreciated diat the optimal balance of sealing and opening 
must be achieved for a maximally eflFective no-spill valve. 

The specific combination of feamres of the inventions have been designed to achieve these 
objectives. The structures of the preferred embodiments of the nipple and spout have been provided 
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whidi are beUeved to provide the optimal balance desired. The valves in those products have been 
spedEcally shaped to provide struaures which both allow ver7 comfortable drinking and very 
effective sealing. Moreover, such factors as the relative diicknesses of the parts and so forth have also 
been developed to achieve optimal operation. For example, if the bottom wall of the valve is too 
thin, the produa wiU leak when turned over or shaken, whUc, if the bottom wall is too thick, it will 
be too difficult to flex the bottom waU by appUcation of negative pressure, and therefore, wiU be too 
difficult to part the opening so as to aUow liquid therethrough. Likewise, if the sidewalls are too 
thin, die negative pressure on die valve when die user sucks out Uquid can invert the valve. i.e. can 
pull die sidewalls up and out. to puU die bottom wall out from die interior of the nipple or spout. 
However, if die sidewalls are too diick. the valve will not open when die user bites down and sucks 
on the top of the nipple or spout. 



The valve is initially described widi respect to its use in a baby botde nipple, widi respect 
to upper valve 100 of die baby botde nipple of die invention are shown in Figures 3, 6 and 7 herein 
(widi die upper valve also being referred to die Uquid valve herein). Figures 3, 6 and 7 illustrate die 
embodiment of die Uquid valve having die preferred shape for maximizing die no-spiU properties 
of die nipple. However, diis same shape valve can also be used in die spout of die odier drinking 
products of the invention, as discussed below. 

Accordingly, die discussion provided herein widi respect to die baby botde nipple appUes 
weU to die spout embodiments as weU, widi preferred variations for die soft Ud being shown in die 
figures and/or referred to herein. For ease of reference, analogous parts of die baby botde nipple and 
soft Ud are usually referred to herein by simUar reference numerals, die reference numerals of die 
nipple and die spout usuaUy being about diree hundred numbers apart. Thus, for example, upper 
valve 100 of die nipple can be.compared to upper valve 400 of die soft spout; nipple outer vrall 1 10 
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can be compared to soft lid outer wall 410; and so forth. 
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As shown in the figures, nipple 80 indudes a Uquid valve 100 in the form of an depression 
in die top of die nipple. This depression or indentation can be compared to a valley fbrmed in die 
tip of die nipple, die preferred structure of die depression being shown, for example, in Figures 3a 

and 3b, and in Figure 6. 

The top portion of baby botde nipple 80 is tip 70. Tip 70 prefbrably includes a sUghdy 
widened diameter portion (a bulge on die outer wall) 68. Alternatively, a straight tip could be 

» 

provided if desired. Tip 70 of die nipple in turn leads to a neck 72. which leads to a base portion 
76. 

Uquid valve 100 is preferably provided widiin die tip 70. Furdier preferably, die bottom 
ofdie valve is in die vidnityof die widened diameter portion 68. Alternatively.die valve canex^ 

fimher down into die nipple. e.g. to have its bottom in die neck or in die base, but such 

embodiments are not preferred. 

In die preferred embodiments, die upper valve is providedhigh in die nipple or spout. That 
location, for example, is believed to be better positioned for optimal fimctioning in conjunction 
widi die placement of die user's teedi and tongue on the nipple, and die movement of diose tcedi 
and tongue of die user during die drinking process, bodi for comfortable drinking and for optimal 
no-spiU charaaeristics. This upper valve is preferably in die tip 70. i.e. die top of die nipple (which 
is usuaUy bulbous, but does not have to be). Preferably, die bottom waU of die valve is at or near 
die widest (e.g. bulge 68 or 368) of diat bulb. For example, die bottom waU can be right above, 
right at or right below diat bulgp. Or, die bottom waU can be below die top rim of die nipple 144 
or between diat top rim and die bulge. Likewise, sinular placement in die tip of die spout is 
preferred as wcU, e.g. at die bulge, or right above or below it. or between die bulge and die top rim 
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of the spout, or so forth. If the tip of the nipple or spout is straight, high vahrc placement is still 
preferred. For example, in the straight or bulbous tip nipples or spouts, the bottom y«ll can be 
located in the upper half of the tip of the nipple or spout; or in die upper quarter of die entire 
nipple or enure spout; or in die upper diird or upper cighdi of die entire nipple or spout, or so 
forth. 

Alternatively, in less preferred embodiments, die bottom wall of die upper valve can be in 
die neck 72 of die nipple, or low in die spout of die soft lid. In a much less prcfened embodiment, 
die bottom wall can be at die intersection of die neck 72 and die base 76 of die nipple (or die 
intersection of die spout and die base of die soft lid), or belowdiat intersection in die base itself of 
die nipple or die base itself of die soft Ud. However, such low valves arc not preferred, since diey 
are not as cfiecrive to provide no-spill properties. 

In addition, when a low valve is provided in die form of a deep depression, some liquid is 
more likely to be trapped inside die valley or trough during die drinking process. When die chUd 
is drinking and die botde is tilted upside down, liquid wiU flow into die depression and dicn into 
die chikl's moudi. When die botde tilts right side up again as it is taken out of die chUd's moudi. 
some Uquid will remain in die valley or trough. This eflfea is undesirable in a no-spill nipple, as diis 
liquid in die depression is above die opening of die valve, and dicrefore, can spiU out of die 
depression. Furdiermore, having diis liquid exposed in die depression for an octended perk>d to die 
air is unsanitary and undesirable, as dirt or dust or odier contaminants can get into it. A high valve 
has been found to minimize these eflfects and to provide a more effective no-spill function. 

Moreover, a high valve is easier to dean. A valve in die form of a deep depression (e.g. to 
die neck or base vicinity), results in an extended valley or trough down die neck of die nipple. Such 
a valley is harder to dean effectivdy, which is also not preferred. 

Nipple 80 indudes nipple outer wall 110 having an outer surface 112 and an mner surfeoe 
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1 14. The outer surfiice 1 12 of the nipple is the sui&ce that the child will place his or her mouth 
onto to drink from the nipple. The inner sutfecc 1 14 is the surfece inside the nipple that Uquid wiU 
flow along when the child is drinking. 



In standard bottle nipples, the top of die nipple is a spherical surfece widi an opening in it, 
such as the dotted line surfece 12 of Figure 1 (a). In contrast, in the nipple of the present invention, 
no flat surfece is provided at die top of the nipple 80. Radier, die nipple of die invention has an 
open top, as shown, for example in Figure 3(d), widi die depression extending down into diat top. 

The outer wall of the nipple is, dierefore, pr«ferably. coextensive widi die side wall of die 
depression, such diat die outer waU of die nipple curves over and extend downward to lead into die 
side wall of die depression in die rip, as shown, for example in Figures 3(a), 4e, and 6e. The outer 
surfece of die outer waU of die nipple dius curves over and becomes die mner surfece of die sidewalk 
of die depression. Thus, die top of die nipple itself is preferably completely open widi no membrane 
or other secrion blocking passage of liquid or air through tliat top. 

Vahre 100 includes sidewrall 120, and a bottom wall 140. The bottom of sidewall 120 is 

connected to bottom wall 140. 

Sidewall 120 forms an tube down into die nipple, as shown for example in F%ure 3d. In 
die preferred embodiment, diis tube is symmetrical when viewed from die top. More spedfically, 
in die preferred embodiment of die nipple, die tube is circular when viewed from the top; and in 
die preferred embodiment of die spout, die tube is in die shape of an oval when viewed from die 
top. Thus, the valve of the nipple preferably has an upper cylindrical secrion, and the valve of die 
spout preferably has an upper mbular secrion widi an oval shape. Alternately, another shape may 
be provided if desired. 

■ 

In die embodiment of die valve for the nipple, die upper cylindrical secrion presents the 
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opening in a configuration suitable for use by a baby due to the feet that the" upper cylindrical 
section is symmetrical Math respea to rotation of the baby botde. Aldiough the botde will be 
rotated (twisted) during use. this rotation will not interfere wiA the orientation of the valve 
presented to die baby. In odxer words, since the top of the valve in nipple is circular andhasacross- 

cut dxerein, die valve wUl operate suitably regardless of how much die baby (or his or her care giver) 
rotates die top duringuse. ends is incontrasttodieembodiment of diesoftUd, as discu^^ 

in which die spout is designed for use in a particular orientation by an older chUd or adult). 

In die embodiment of die nipple, a cross-cut. i.e. a cut in die form of a plus (+) sign, is 
preferably used for die opening, as shown in Figure le(2). Widi die crosscut, compression of die 
nipple waU 110 at die appropriate height along die nipple s outer wall wiU compress and open one 
of die sUts in die cross-cut regardless of die rotation of die nipple. Thus, in die baby botde 
embodiment, a single sUt is not preferred. Widi a single sUt, rotation of die nipple could place die 
sUt in a purely vertical orientation or a purely horizontal orientation, or somewhere in between. In 
die purely vertical position, compression of die nipple waU would open die sUt aUowing drinking. 
However, if die nipple were rotated such diat die slit happened to be in die purely horizontal 
position, compression of die nipple walls by die child's moudi would push die edges of die sUt 
against each odiet, undesirably sealing die sUt when die child is attempting to drink. 

In die embodiment of die valve for die spout, a single sUt is provided. However, die spout 
is an oval, presenting an elongated shape which is intended to be placed into die inoudi in a 
particular orientation. In diis orientation (which is die most comfortable position for die spout to 
sit in die moudi), die wider side of die oval rests dovra and die shorter side of die oval extends 
between die user's tongue and die roof of his or her moudi. Thus, in diis position, die slit is 

oriented vertically in the proper position for use. 

Sidcwall 120 indudes an inside surfece 122 and an outer surfece 124. Inner surfece 122 of 
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sidcwaU 120 of valve 100 is preferably a smooth vertical surfece. A separation (a space) 116 is 
preferably provided between the outer sur&ce 124 of sidewaU 120 and the inner sur&ce 114 of 
nipple outer wall 110. 

Preferably, a ledge 146 is provided to connect outer surfece 124 of sidewaU 120 to inner 
surface 114 of outer wall 110. Ledge 146 can be flat or curved or so fordi. By providing such a 
ledge, the outer surface 124 of sidewall 120 does not meet the inner surfecc 1 14 of outer waU 1 10 
at a point Ledge 146 is provided to avoid a potential hinge between the outer surfece 124 of 
sidewall 120 and inner sur&ce 114 of outer waU 110; in odier words, to prevent the valve from 
inverting and being pulled out of die body of the nipple during use. Filling in the point to form 
a ledge (or other shape) provides addition material which makes this part of the vah« stronger, and 
prevents inversion. It lessens the flexibiUty of the top of the sidewall of the valve fiom moving out 
of die nipple or spout. It may also help open the valve during its operation. 

Furdier preferably, outer sutfkce 124 of die sidewall preferably mdudes a upper segment 
126. and a lower segment 128. Uppersegment 126 ispreferablyaverticalwalL Lower segment 128 

preferably includes a protrusion 130. 

As shown in Figure 7. protrusion 130 is a thickened portion of the sidewaU which extends 
sideways, away fiom upper segment 126 and toward inner surface 114 of nipple waU, Thus, 
protrusion 130 is preferably provided as a bulge oflfof die outer surfkcc 124 of the sidewaU. at the 
location where die sidewaU 120 meets die bottom waU 140. As shown in Figure 7. protrusion 130 
is preferably rounded. The placement of a protrusion on the outer surfkoe of die sidewaU has been 
found to more cfFecdvdy transmit force to open die vabe during drinking than a straight sidewaU. 

Bottom waU 140 of vahre 100 includes an upper sur£we 150 and a lower surfece 160. An 
opening 137 extends fiom upper surface 150 duough bottom waU 140 to lower surface 160. This 
opening connects die interior of die nipple (and die baby botde). widi die exterior environment 
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Thus, when drinking, Uquid flows from the baby botde through this opening into the mouth of the 
child. 

Opening 137. is preferably placed in the center of the upper surfiice 150 of the bottom v«dl 
140, and preferably extends straight down to go through flat sutfece 164 in the lower surfke 160. 
Opening 1 37 is preferably a cross-cut as in Figure le(2) in the emboduncnts of the invention which 
arc baby bottle nipples; the opening preferably is a sUt (or more preferably several adjacent sUts) in 
the embodiments which incorporated mto spouts for drinking products for older chUdren and 
adults. Further preferably, the opening is in the form of three slits in the spout product, as shown 
for example in Figures 8a and 8b. Further alternate opening? for use with either die nipple or the 
spout of the present invention are shown in Figures le(l) through le(6). 

Upper surface 150 is preferably one smooth continuous surface as shown in Figure 7. 
Further preferably, the upper surfkce is concave, i.e. in spherical and in the orientation of a right-side 
up bowl. The edge of this bowl contacts die sidewaU of die valve. Preferably, die entire upper 
surface is concave, or, in other words, the upper surfece is a concave surfece which extends to the 
inner surfiice of the sidewall. In a manner of speaking, the tubular upper section of die valve and 
the bowl-shaped lower portion form something of a bucket. 

The use of a concave upper surfkce improves the no-spill characteristics of the nipple. When 
the baby botde is turned upside down, liquid presses on die lower surfkce 160 of die bottom wall 
exerting pressure against die upper surfece 150 (which is now on the bottom due to die fact diat die 
baby botde and nipple have been turned upside down). It is beUevcd diat, due to die concave shape 
of die surfece 150, diis surface acts as a dome, vndi die pressure of die Uquid on die bottom waU 
forces die sides of diis dome togedier, diereby sealing die opening 137. Thus, diis concave shape 
contributes to die eflFecrivcness of die stnictute as a no-spiU valve to prevent spiUage or leakage. 
These advantages ate fvuther enhanced by odier aspects of die shape of die valve, as furdier discussed 
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below. 

In one embodiment, the entire bottom wall is concave, such that the lower surfece of the 
bottom waU is also a smooth continuous concaive surfece, as shown in Figure la. However, this 
embodiment is not preferred, as it has been found that the configuration of the lower surfece shown 
in Figure 7 significantly improves the no-spill characteristics of die valve. 

In diis preferred embodiment of Figures 3. 6, and 7 (and Figures 8-12 with rcspea to the 
valves in a spout), lower surfece 160 includes an outer surfece 162 and a fiat surfece 164. Outer 
surfece 162 is provided at the periphery of die lower surfece 160 and is preferably curved. Furdier 
preferably, outer surfece 162 is a curved surfece which is provided at the circumference of the lower 
surfece 160, and which extends from die protrusion 130 to die flat surfece 164. This curved surfece 
very efficiendy directs force toward die flat surfece having die opening, to open diat opening in a 
iFective feshion. Alternatively, it die outer surfece 160 can be straight, aldiough diis is not 



very e 



preferred. 

In die preferred embodiment, flat surfece 164 is provided at die center of lower surfece 160. 
Lower surfece 160 is, dierefotc, preferably provided in a shape which approximates die top of a 
trapezoid, widi the sides of diis trapezoid-like shape preferably beii^ curved. 

The use of diis approximately trapezoidal shape for die lower surface 160 ofbottom wall 140 
has been found to significandy improve die properties of die vaKe, substantially enhancing its 
resistance to any flow of Uquid out of die nipple or spout when die user is not drinking diercfrom. 
When diis vahre is incorporated into die nipple or spout, die drinking vessel can be shaken 
vigorously without leakage or emergence of any liquid from the valve. 

Preferred dimensions of die nipple and spout products are shovra in die figures. Due to die 
feet diat die spout is larger dian die nipple and also of a different shape (i.e. widi an oval tip as 
opposed to die round nipple tip) , die appropriate diicknesses and dimensions of die individual parts 
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of the spout have to be adjusted accordingly. Tlie thickness, area, specific configuration, and so 
forth of each of the products influences how that product reacts upon the appUcation biting and 

negative pressure thereto. 

Preferred dimensions for the structure of die valve shown in Figure 7 are provided in Figure 
6e. The thickness of outer wall 1 10 of die nipple is preferably 0.0500 inches (i.e. die diickness from 
die outer surfke 1 12 to die inner suifkoe 1 14 of die outer waU). At die top rim 144 of die nipple, 
die nipple is rounded widi die curvature corresponding to a radius (referred to as "R" in die figures) 
of 0.0400 inches. From top rim 144 to ledge 146 is a distance of 0.0592 inches. 

The upper segment 126 of sidewall 120 of die Uquid valve 100 is preferably 0.0300 inches 
in diickness. On die inside of die valve, die upper surface 150 of bottom waU 140 is preferably 
concave, widi die curvature corresponding to a radius of 0.2244 inches. From die top rim 144 of 
die nipple to die opening (i.e die bottom point) of die top surfeoe of die bottom waU is preferably 
0.1813 inches. 

The inner diameter of die liquid valve is preferably 0.2800 mches. The outer diameter of 
die liquid valve at its widest point (i.c. from die edge of die protrusion 130 on one side to die edge 
of die protrusion on die odier side) is 0.3663 inches. (For die soft spout it is 0.4040 inches in one 
direction (diat shown in Detail D of Figure 1 Ic) and is 0.6240 in die odier direction (diat shown 
in DetaU C of Figure 12c), die two directions being provided since diat embodiment is an oval). 
The diameter of die flat sur&ce segment 164 is 0.2000 indies. (It is 03393 inches in one direction 
(die direction of Detail C in Figure 12c) and 0.2101 inches in die odier direction (die direction 
shown in DetaU D of Figure 1 1 c). for die embodunent in die soft spout, since diat embodiment is 
ival). The distance from die center of die top surEice of die bottom wall (i.e. where die opening 



ano 



is preferably located) to die center of die flat surfiice 164 of die bottom surfiice of die bottom wall 
is preferably 0.0280 inches. The curved surfece at die periphery of die bottomsurfece of die bottom 
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waU is preferably rounded with a curvature corresponding to a radius of 0.3700 inches. This 
and combination of curved and flat sutfeces has been found to provide an efifective 
functioning of the valve. With too much flat surfke on die bottom of the valve, it is easier for the 
hydrauUc pressure of Uquid to force die opening in the bottom waU open when the vessel is shaken, 
as diere is more surfkce area for the Uquid to direcdy push up against to open the slit. Furthermore, 
die curved surfece is beUeved to deflect die force of die vrater pushing against the bottom waU. and 
die symmetrical nature of die hydraulic forces agamst die symmetrical curved surfece surrounding 
die flat sur&ce ate beUevcd to balance each odier out. The curved surfkce is also beUevcd to allow 



more 



efficient transmission of force from the protrusion to die flat surfece. 



As discussed above, in one series of embodiments of die invenrion. die depression is 
preferably provided at die top of die nipple. In alternative or additional embodiments of die 
invenrion, one or more valves can be placed at die bottom of die nipple (eg in die nipple's bottom 
rim), if desired. These bottom valves are air valves (i.e. valves for aUowing air to flow into die 
nipple) and preferably consist of an opemng located in an depression in a flexible material as 
desaibed above, aldiough altemarively anodier type of valve can be utilized if desired. The bottom 
valve can be used in conjunction widi a no-spill valve at die tip of die nipple (e.g. d« valve described 
above), or it can be used by itself widi a baby botde nipple having a traditional shaped dp. In die 
preferred embodiments, die bottom valve is used m conjunction widi die improved no-spill vah« 

of the tip described above. 

For example, as shown in Figure 3. a bottom valve 252 or 260 can be placed at die bottom 
of die membrane of die nipple or spout (widi die bottom valve also being referred to herem as an 
air valve). Figure 3 shows a nipple for use widi a r^ular neck botde. aldiough, die invention can 
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of course be used mth a wide neck botde or so forth, as discussed above. The bottom valve 
embodiments can also be used widi those products incorporating a drinking spout. 

In the preferred embodiment of die invention which is a baby botde nipple, die air valve 
is preferably located in die bottom rim (e.g. bottom rim 38 or 138 or 338). In diis embodiment, 
die air valve 200 is preferably positioned to descend below die nipple's bottom rim and fit inside 
die neck of die bottle when it is attached to die screw ring to form die cap, which is dien attached 
to die bottle. In die embodiment which is a drinking product widi a spout, die valve is preferably 

a dome located in a soft lid 480. 

Air valve 252 is preferably a depression in a flexible membrane, die depression having an 
opening dierein, such as any of die valves previously described for die tip of die nipple. The 
depression of die valve can be located up against die nipple wall as shown widi respect to valve 252, 
or can be moved over, away from die nipple waU, as shown widi respect to valve 260. 

One or more air valves can be provided in die nipple. These valve can all be of die same 
type or can be a mixture of types. In preferred embodiment of die baby bottle nipple embodiment, 
preferably diree air valves ate provided for air flow (die valves preferably being spaced 120 degrees 
apart on die bottom rim of die nipple. In die preferred embodiment of die drinking produa widi 
a spout, preferably one air valve is provided. Alternatively, however, more or less air valves can be 

provided for the nipple or the spout. 

In die preferred embodiments of die nipple and soft Ud, die depression of die air valve is 
preferably die shape of an upside-down dome, (i.e. a right side up bowl-shaped depression in die 
soft Ud), as shown for ocample in Figures 6f, 8b. and 1 Id. Preferably, for die nipple and soft lid, 
die depression of die air valve is die shape of an upside down dome (i.e. a right-side-up bowl-shaped 
depression in die nipple or soft lid), as shown for ejcample in Figures 6f. 8b, and 1 Id. This dome 
is provided widi an opening in die bottom, die opening preferably being a sUt. The lengdi of die 
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slit is prefisrably half the height of the dome. 

The air valve functions to fecilitate the flow of air back into the bottle whUe the baby is 
drinking. In other words, as a child draws Uquid from the top of the nipple a vacuum is created in 



the chamber of the baby bottle or other drinking product which in turn pulls open an opening in 
die air vake, such as a sUt or cross-cut m vahre 252 (which is preferably smaUer than the opening in 
the vahre at the tip of the produa). Opening of this air valve enables air to go back into the botde 
easier, which in turn makes it much easier for the chUd to extraa Uquid through the top of the 
nipple. A simple sUt. such as opening 1 in Figure 1 (e) is preferred for this vent to minimize leaking. 
Valve 260 is another variation on this vent. 

Further views showing the air vaWes arc provided in Figures 4 and 5. The bottom rim of 
the baby botde nipple is usually coveted by the hard portion of the screw cap {i.e. the ring which 
the baby botde) which presses agamst it tighdy. If the vent (e.g. 252 or 260) is partially 
or totally under the hard ring of die screw cap, it is preferred that an air flow mechanism be 
provided to the air valve. Accordingly, in the embodiments of Figures 4 and 5, one or more spacers 
or chaimels are provided to allow air to flow into the air valve. 

In the embodiment shown in Figures 4(a), 4(b) and 5(f) for example, a spacer is provided 
to hold the top of die nipple's bottom rim away from die bottom of the screw-cap, creatmg a space 
between die nipple's bottom rim and die screw cap. This space helps air flow downward under die 
screw cap into the valve and into die drinking vessel. For example, one or more protrusions or 
bumps 280 can be provided, as shown, for example by spacer 280 in Figures 4(a), 4(b) and Figure 
4(f). Spacer 280 is preferably provided adjacent to or near die air valve, as shown for example by 
spacer 280 in Figure 4(b) and spacer 280 in Figure 4(f). 

As shown in Figure 4a and 5f, preferably at least two protrusions are utilized. When the 
nipple is attached to die screw cap, the space between the protrusions ensures that air can flow into 
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the air valve, rcgirdless of hovsr tightly the nipple is attached to the ring of the screw cap. 

Instead of placement of the protrusion on the nipple, a protrusion or bump could 
alternatively be placed on the screw cap ring itself. Placement of the protrusion on the screw cap 
ring likewise ensures that a space is provided for air flow to the air vah«:. However, placement of 
the protrusion on the nipple itself is preferred, so that the nipple can be used widi the standard 
screw cap rings currently available in the market. 

As an alternative to a spacer, a recessed area or channel 290 or 190 can be provided as shown 
for example in Figure 4f and Figures 6f and 6i. Channel 290 is placed so that air can flow dirough 
the channel into the valve when the nipple is attached to die screw cap ring. 

For example, this channel can surround or cirde the valve 252, as shown in Figure 4f to 
provide a channel area at the bottom rim of the nipple near where die nipple contacts the screw cap 
ring for air to pass into the air valve. If desired, a protrusion alone can be provided, as shown in 
Figure 5e. Or both a protrusion and a channel can be provided as shown, for oaunple, in Figure 
4f. 

In the preferred embodiment, the channel extends firom an bottom air valve on die bottom 
rim of the nipple up the side of die nipple. In odier words, the channel extends from die air valve 
in die bottom rim into the outer sur&ce of die outer wall of die nipple, preferably ending above die 

level of the screw cap ring. 

Thus, as shovra in Figures 6i and 6f, channel 1 90 extends fixjm die bottom air valve 200 on 
the nipple's bottom rim 1 38 (which is under the screw cap) up die outer surfecc of the nipple wall, 
as a groove in that wall. The chaimel extends up to where die screw cap meets the outer wall of die 
ipple (die outer sidewall), channeling air fiwm die outer wall of die nipple (outside die screw cap) 



m 



under the screw cap to the air valve. Further preferably, the channel extends above the height of die 
screw cap. Figure 6f illustrates the preferred dimensions of the embodiment of Figure 6i. 
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Preferred dimensions for the air valve 200 of die nipple are shown in Figure 6f (which 
corresponds to Figure 6i widi dimensioning provided diereto). As shown dierein, the channel 190 
along die outer sutfece of die nipple waU is preferably 0.0295 inches in depdi before die base of die 
nipple widens, widi die channel preferably being 0. 1958 inches in height from die airvalve up along 
die nipple wall. Once die base of die nipple begms to widen, die dcpdi from die back surfece of 
die channel in die nipple wall to the outermost rip of die channel is 0.0957 inches. 

Air valve 200 has a bottom wall 210. In die preferred embodiment of die air valve of die 
nipple and drinking produa widi a spout, die bottom wall 210 is concave on bodi sides as shown, 

for e3£ample, in Figures 6f and 6i. 

Bottom wall 210 is preferably 0.0200 inches in diickness at the very bottom portion of die 
wall. Increasing die bottom wall to too great a diickness at its bottom can make it difficult to open 
under die vacuum pressures that develop widiin die drinking vessel under normal use. Too diin a 
bottom wall, on die other hand, can potentially open under die weight of die liquid on die wall 
when die vessel is turned upside down or shaken. (In addition, too diin a bottom wall can be 
difficult to mold when die produa is made of siUcone, due to die fkct diat air traps and gassing can 
widi a very diin vraU during die molding process). The preferred duckness of 0.0200 inches 
at die bottom balances these competing consideration. As the wall ascends to meet the bottom rim 
of the nipple the wall increases in thickness to reach a preferred diickness of 0.0310. This 
thickening increases the strengdi of attachment of the bottom wall to the bottom rim, particulariy 
hen the air valve is exposed to die hydraulic pressure of liquid against it when the vessel is 



occur 



WJ 



vigorously shaken. 

As widi the valve in die tip of die nipple, die bottom wall 210 of the air vahrc 200 has an 
opening therein. Any desired opening can be used; however, in the preferred embodiments of the 
air valve of the nipple and drinking product with soft spout, the opening in the air valve is a slit. 
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In the drinking produa with a spout, preferably only one air valve is provided, the air valve 
being located in the soft Ud portion of the cap. as shown in Figure 8b. In the nipple product, 
preferably three air valves 200 are provided (aUo referred to herein as air valves or air vents), each 
air valve being at approximately 120 degrees of angular separation along the bottom rim 138. as 
shown in F%ure 6c. 

In the ptcfctted embodiment of the air valve of the nipple, the air valve has apreferrcd outer 
diameter of 0.1660 inches, a preferred inner diameter of 0.1100 inches and a preferred height 
(depth) of 0.0980 inches, as shown in Figure 6f. The length of die sUt is preferably half that height. 
i.e. 0.0490. 

Some preferred dimensions for the air valve of the soft lid are shown in Figures 1 1-12. The 
depth of the depression of the air valve in die soft Ud is 0.0895 mches (the depth from the bottom 
surfece of the soft Ud to the lower surfecc of the bottom waU of die depression, as shown in Figure 
1 Id), with die sUt in that air valve being 0.1250 inches m lengdi. The direction of the sUt in die 
vah« is toward the moudipiece. i.e. die sUt in die valve is paraUcl to die sUts in die soft spout, as 
shown in Figure 8a. Three air valves are preferably provided £ot die nipple, but only one for die soft 
Ud. 



In addition to die structure of die valve, to achieve optimal results it is preferred diat die 
material should be neidier be too flexible nor too rigid. Too much flexibiUty can aUow die valve 
to invert or be pulled out of die nipple, or can aUow die bottom waU to flex too much when Uquid 
is shaken against it or so fi>rdi, allowing liquid dirough die opening. Too much rigidity can make 
it too difficult to drink from die nipple or spout. Thus, in die preferred embodiments, die nipples 

* 

and soft Uds are made of siUcone. 

Furdier preferably, die siUcone used has a 45 durometer hardness (Shore A)- Accordingly, 
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the dimcnsiom shovm in the figures (c.g. Figures 6e and 6f. and so forth) have been optimized for 
use ^di that hardness siUcone. (Odier hardnesses can also be used, for example, 40-60 durometer 
hardness (Shore A)). Other materials or hardnesses could also be used consistent with die invention 
(e.g. latex or so forth). In that case, die dimensions of die product, and in particular die diidmesses 
of the components, would have to be adjusted accordingly. 

Proper adjustment of die fladbiUly of die material, and die diickness of die individual 
components of die nipples and soft Uds, m conjunction widi die optimal struaure for die valves will 

provide a no-spill produa of maximal effectiveness. 

Preferably, die nipple and soft Ud (widi soft spout) are made via conventional moldmg or 

dipping mediods. For siUcone, molding is preferably used, for example, injection moldmg or 

compression molding, or so fordi. liquid injection molding (LIMS) of siUcone b preferred. If latex 

is used, the nipple or soft lid can be made using dipping. 

Furdier preferably, die nipple is molded as one integral piece widi die valve at top and die 

valve or valves at die bottom being part of diat molded part. likewise, die soft Ud is also preferably 

molded as one piece with a valve at top and at bottom. 



In additional embodiments of the invention, bumps 198 can be placed on die nipple as 
shown, for example, in Figures 5a and 5b, wHch are front and side views of a baby botdc nipple. 
Such bumps are described for example in die present inventor's prior U.S. Patent No. 6,241,110, 
and U.S. Patent AppUcadon Serial No. 10/108,229 filed March 27, 2002 (U.S. Patent AppUcation 
PubUcarion No. 20030032984 Al pubUshed February 13. 2003), bodi of which arc fidly 
incorporated herem by reference. The bumps ate preferably protrusions, aldiough alternatively, diey 
can be depressions in the soft material of the nipple. 

Those nipples can be of a single hardness or can be of multiple hardnesses as described, for 

* 
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ple.inthfi'110patent.Forthempplesofmulripkhar(besses,thebumpsareprefe^^^^ 
than the soft material of the nipple and arc particularly uscfbl for the period when the baby is 
tccdiing. The baby can. therefore, rub his or her gums on the harder material bump to ease 
discomfort during the teething process, and to assist die tooth in emerging through the gums. 

For the nipple of a single hardness, the bumps are usefiil for placement on a nipple for use 
prior to the onset of the teediing process. These bumps arc the same hardness as die rest of die 
nipple and are used to accustom die baby to this type of nipple having bumps. Since a baby can 
become used to a particular type of nipple (and can reject odicr nipples which are diflFerent). use of 
diis nipple of asingle hardness is introduced prior to when die baby begins teedung. so diat. when 
teediing begins, die baby can be switched to die multiple hardness nipple widiout concern about 
rejection of die nipple. Likewise, once teediing ends, die baby can be switched back to a nipple of 

a six^e hardness having bumps thereon. 

Moreover, in view of die construction of die present nipples, in accordance widi die 
invention a baby can teedie on die bumps of die nippk widiout drinking or having Uquid flow out 
of die botdc. if desired. This is due to die feet dm compression of the base by itself wiU not open 
die valve. Radier, die rip of die nipple also needs to be compressed, widi suction preferably appUed 
thereu) as well 



. Likewise, die present invention can be used widi any odier configuration or type of baby 
botde nipple desired, or widi odier drinking vessek. For cjcamplc, as discussed above, instead of a 
nipple, a soft spout can be used on a drinking vessel widi any combination of die features shown 
herein, including the depression at the top and/or bottom of the spout. 

Figure 8e is a top view of a no-spill cap 466 for a drinking product in accordance widi the 
present invention. The no-spill cap is provided for attachment to a liquid holding container, die 
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vessel being intended to be EUed with a Uquid for drinking. The volume of the cup or Uquid 
holdmg portion of the assembly can be adjusted as desired. Thus, for example, a 7 oz. drinking cup. 
or 9 oz. drinking cup, or 6 V4 oz. cup, or any other size can be provided, as desired. 

The sides of the cup can be provided with no handles, one handle, two handles or any other 
number of handles, for use to grip the cup. The handles and cup are preferably sized for the 
intended user. For example, in embodiments provided for chUdren. the handle or handles are 
preferably sized for a child's hands. In addition, the outside appearance of the cup and/or the cap 
can be a solid color, or can be printed with any desired design. 

In a fardier embodiment of the invention, die cup or bottle can be provided with a -grip". 
i.e. a gripping area for use to hold the cup more securely. This grip area can be in the form of a 
series of contours in the cup, as shown, for example, by grip 492 in Figures 10b, 10c and lib. In 
an alternate or additional embodiment, the gripping area can be made of a soft material Further 
preferably, a soft grip can be provided on a hard cup. For example, a soft ring can be provided 
around the outside of a hard cup. die ring being of any widdi desired, and serving as a Enger grip, 
to make it easier to grasp die cup more securdy. Preferably, the ring is approximately two inches 
(2") wide. If desired, the soft ring has shapes or designs cut out of it, such as stars, ovals, or so forth, 
whether for decorative purposes or to provide contour and ridging to improved die grip. If desired, 
die hard cup can be provided widi raised areas or protuberances corresponding to those shapes or 
designs, widi soft ring fitting snugly over diese raised areas of die cup. Each of die protrading hard 
shapes then fit into die cutouts of die soft ring, widi die surfece of die raised areas and die soft ring 
being flush when the ring is inserted onto the cup. 

Preferably, die cap is also provided widi finger grips such as ridged surfeccs 497 for gripping 
die cap. This assists in twisting die cap on and ofiFof die cup or botdc. particularly if die user's 



hands are wet. 
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In one cmboduncnt of the invention, the cup is constructed from polycarbonate. In an 
alternate embodiment, the cup is constmaed from polypropylene. If desired, dear polypropylene 
can be utilized. Alternatively, any other suiuble materials can be used for the components of the 
no-spill cup. The components of the cup are all made of durable materials, resistant to breakage, 

dishwasher safe, and prefiaably color fest. 

In accordance with the invention, cap 466 is a cover for attachment to the drinking vessel 
such as a cup 491. The cap 466 indudes a drinking spout 482 for drinking Uquid from the cup. 
This spout may be hard or soft, but is prd-erably soft in the preferred embodiment. The spout is 
sized to aUow an individual to place his or her moudi over the spout to drink therefrom. For 
example, in those embodiments designed for diildren, the spout is sized for a duld of a young age, 
while in other embodiments, the spout may be sized for teenagers or adults. 

Cap 466 may fimher indudc at least one hard component and at least one soft component 
therein. For example, in a prcfened embodiment, the cap indudes a hard screw ring 468 and a soft 
Ud portion 480, with the drinking spout 482 preferably being part of the soft Ud 480. Further 
preferably, the entire soft Ud is formed as one integral component, e.g. a single molded piece. 

The no^pill cap 466 forms a cover for placement onto die cup 49 1 . When attached to die 
cup, asccure seal is formed such dut no liquid can emerge dirough the connection between die cap 
and the cup. In use, die cap 466 is suffidendy secured to die cup sudi diat shaking die cup 
ibly, dropping die cup on die floor, or odier vigorous movement of die drinking product or 



assemi 



application of sharp force thereto, is insuffident to separate the cap from die cup. 

In one embodiment, die no-spiU cap 466 and die drinking vessd indude mating male and 
female screw direads, such diat die cap 466 is a screw-on cap which can be easUy rotated onto die 
cup. as is known m die art In an alternative embodiment, a snap-on cap can be used. In diis 
embodiment, for example, a resiUent ring portion of die cap can be provided to securdy fit over die 
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lip of a cup, as is also well known in the art. Although a screw-on cap or a snap-on cap ate shown 
as two prefened embodiments, altcmativdy, aay other suitable mechanism to secure the cap to the 

tumbler cup can be utilized. 

Either the screw-on cap and/or the snap-on cap can be further provided with a gasket 
between the tumbler cup and the cap. to further seal the connection between the cup and the cap. 
This gasket can be part of the cup or the cap, or can be a separate element inserted between the cap 
and the cup. If a gasket is utilized, the gasket is preferably part of the cap 8. Alternatively, the cap 
can be provided with a small annular inner lip, on the inside of the cap, which acts as a gasket. This 
lip wedges inside the cup when the cap is screwed or placed upon it. The lip acts to further prevent 
the possibility of liquid flow through the contact between the cup and the cap. 

In a preferred embodiment, finger grips 497 are provided on the outside of die cap, such as 
grooves or ridges or so fordi. These grips fecilitatc removal and application of the cap, particularly 
in those embodiments requiring the screwing of the cap on and off of the cup. 

The cap is also preferably interchangeable with numerous tumbler cups of di£ferent sizes. 
In this embodiment, the necks of the cups are all of the same diameter, although die cups diemselves 
are of different volumes. For example, die same sized cap could be used on a 6 V4 oz. cup and/or 
a 7 oz. cup and/or a 9 oz. cup, and so forth. 

In the preferred embodiment, die spout of the cap is a soft spout as described above* 
Preferably, the spout is made of a thermoelastomer, although any other suitable soft material can 
be used consistent with the present invention. 

Preferably, the soft lid is removably attached to the ring, as discussed above. For example, 
die bottom of the soft lid can be provided with a recess 478 such diat the lid can it can be easily 
snapped in and out of the ring, as desired. The soft lid is, for example, inserted durough die bottom 
of the hard rii^ until the lip of the ring snugly fits in the groove. The lid of the drinking cup can 
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therefore be assembled as with the insertion of a baby bottle nipple into a hard ring, in die baby 
botdes known in die art. In die eiiibodiment widi die spout however, at least two notches 494 are 
preferably provided in die soft Ud. Tliese notches fit onto a smaU extension (such as a small post 
or smaU button) on die top of die screw ring so as to orient die soft Ud in die proper direcdon. 
Figure 10b for example, shows die orientation of die spout widi respect to die grip 492. Properly 
orienting die spout widi rcspett to die grip helps ensure diat when die user holds die drinking 
vessel, die spout is inserted into his or her moudi in die correa orientation, widi die sUts in die 
bottom wall of the valve being vertical. 

In an alternate embodiment, die soft spout can be molded to die cap. In eidier 
embodiment, die inside of die spout is smoodi and unobstructed such diat any Uquid flowing into 
die spout when die drinking vessel is turned upside dovm (e.g. when die user is not drinking), 
returns easUy into die drinking vessel when die vessel is turned right side up. Furdiermore. aldiough 
it is preferred diat die soft spout be part of a soft Ud. in an alternate embodiment, die entire cap can 
be hard widi die exception of a soft spout attached diereto. Or, in a less preferred embodiment, a 
hard spout can be provided with the valve located therein. 



When a person takes a drinking product having die valve of die present invention to begin 
to drink dierefrom, he or she wiU place his or her moudi on die outer surfeoe 1 12 of nipple outer 
waU 11 0. When die nipple or spout has a wider diameter portion (or outer waU bulge) near die tip 
such as bulge 68, diat bulge wUl naturaUy sUde behind die teedi of the user. 

In die case of die nipple, die teedi diemselvcs wiU normaUy sUde below die nipple's tip (and 
below die bulge) to test on die neck of die nipple. GeneraUy, die teedi wiU sUde down die neck of 
die nipple to rest at die mtersection of die nipple's neck and die nipple base, where die base of die 
nipple begins. In odier words die teedi wiU normaUy sUde down to die top of die base, where die 
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nipple begins to widen. However, the teeth may also be held higher on the nipple, whedier 

unintentionally or by choice. 

In the case of the spout, the teedi wiU sUde bdow the tip of the spout (and below the bulge 
if one is provided), to rest on the neck, usually near or at the location where the neck of die spout 



meets 



the base of the lid. Alternatively, the teerfi may be held higher on the spout. 
To drink from the produa, the user natutaUy bites down on the nipple or spout's outer wall 
The hps and teeth and tongue of the user cooperate in compressing the nipple or spout outer wall, 
with die upper lips, upper teeth and upper roof of die moudi squeezing downwards on the nipple, 
■vAale the lower lips, lower teeth and toi^e squeezing upwards. 

When bitmg, the mouth compresses die inner surfece 114 of die outer wall 110 of the 
nipple across die space 1 16 and toward die outer surfece 124 of die sidcwaU of die valve, widi 
compression of die tip of die nipple. (Aldiough die present discussion of use rcfias to some degree 
to die strucmre of die nipple, it will be understood diat principles described herein also apply to 

operation of the spout). 

In die preferred embodiment, die valve is positioned high up in die nipple or spout as 
discussed above. As die mouth compresses die up of die valve, die inner surfece 1 14 of die outer 
wall 1 10 contacts protrusion 130 of die sidcwalL Protrusion 130 acts as a lever or fulcrum (or like 
a "cue ball" in the game of pool), effidendy transmitting force to die bottom wall of die valve, and 
compressing die bottom wall of die valve. The compression and foldii^ of the bottom wall 140 in 
turn opens die opening 137, so that liquid can flow through the valve. 

* 

Further in the preferred embodiment, when the user compresses the nipple or spout (to 
open the opening in the bottom wall), he or she will also hegji to suck liquid through the opening. 
This sucking creates negative pressure within the nipple or below the soft lid. This in turn will pull 
open the opening of the bottom valve, allowing air flow to flow into the drinking vessel. Once air 
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begins to flow into the vessel, Uquid can flow freely through the opening. 

In the picferred embodiments, the nipple (or spout) is designed with a high valve to avoid 
flow of Uquid through the opening when not being compressed in the user's mouth. Thus, if a user 
appUes compression at or near the base portion of the nipple (by squeezing it with the hands for 
example), or along die neck, the compressive force is not transmitted to the protrusion 130, and dxe 
opening 1 37 wiU not open for liquid flow. This forther enhances the no-spiU characteristics of the 

I 

nipple. 

Further, the upper tubular portion of die valve also serves as a "shock absorber", absorbing 
force exerted during shaking of die tlrinking vessel, via die upward and downward vibration of diat 
tube. Furdiermore die space between die sidewall of die valve and da waU of die nipple or spout 
provides an open area for Uquid to flow into. In addition, since die valve is preferably symmetrical, 
die hydraulic pressures exerted on die sidcwaUs and bottom v<raU arc beUeved to counteract each 
odier. preventing die shaking of liquid from opening die valve. The particular shape of die bottom 



sidewalls 



As a result, as described herein, drinking products are provided which are very eflfectively 
non-spiU, whUe stiU very comfortable to drink from. The present inventions appropriately balance 
effective no-spill properties widi comfortable flow of Uquid. providing die optimal balance of seaUng 
and opening for a maximally effective no-spUl product. The inventions are designed to aUow one 
to drink liquid from die device under die normal forces and pressures exerted by die moudi of die 



user, in a comfortable fashion. 



Having described this invention vridi regard to specific embodiments, it is to be understood 
diat die description is not meant as a Umitation since fordier modifications may suggest themselves, 
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or may be apparent to those in the art. It is intended that the present appUcation cover aU such 
modifications and improvements thereon. 
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'What is claimed is: 



1 . A method, compming: 

providing a drinking apparatus, said drinking apparatus being a no-spiU drinking apparatus 
provided for a user to drink Uquid thcre&ora and also being provided for preventing spilling of 
liquid when die user is not drinking from said apparatus; 

said drinking apparatus comprising a flexible material outer wall for the user to place its 
moudi on to drink liquid from said drinking apparatus, said flexible material outer wall comprising 
a up, said outer wall forther comprising an outer surfece and an inner surfece; 

said drinking apparatus further comprising a vah^e for preventing die spilling of Uquid from 
said apparatus when the user is not drinking from said apparatus, said valve comprising a depression 
in said flexible material outer wall, said depression comprising an upper component and a lower 
component, said upper component comprising a tube, said tube comprising a sidewaU, said sidcwall 
comprising an outer surface and an inner surfece, said outer surfiice of said sidewall being separated 
and spaced from said inner surface of said outer wall of said baby botde nipple; 

said lower component of said valve comprising a bottom vrall, said bottom wall comprising 
an upper surfecc and a lower surface, said upper surfece of said bottom virall being a concave surface 



exisnding to said inner surface of said sidewall; 

said bottom surfece of said bottom wall comprising both a curved surface and a flat surface, 
wherem said flat surfece is located in the center of said bottom surface, and wherein said curved 
sur&ce is peripheral to said flat sur&ce; 

said bottom wall comprising an opening extending from said upper sur&ce to said lower 
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surface, and wherein said opening rests in a dosed position; 

and wherein said bottom wail bends when the user places its mouth on said outer wall to 
compress said outer wall, such that liquid can pass through said opening. 

2. A method as claimed in daim 1 , further comprising the step of providing said apparatus for 
use by a baby, wherein said apparatus comprises a baby botde nipple. 

3. A method as daimcd in daim 1 , further comprising the step of providing said apparatus for 
use by a baby, wherein said apparatus comprises a baby botde nipple and a baby botde. 

4. A method as daimed in daim 1, wherein said apparatus comprises a product with a soft 
drinking spout. 

5. A mediod as daimcd in daim 1, wherein said apparatus comprises a liquid holding 
container. 

6. A method as claimed in claim 1, wherein said apparatus comprises a cap, said cap 
comprising a soft drinking spout. 

7. A method as claimed in daim 1 , wherein said apparatus comprises a cap for attachment to 
a liquid holding container, said cap comprising a soft lid for attachment to a hard screw- 
ring, said soft Ud further comprising a soft drinking spout. 

■ 

8. A method as daimed in claim 1, wherein said depression is made of said fleadble material. 

9. A method as daimed in daim 1 , wherein said outer wall comprises a tip, and wherein said 
valve is located in said tip. 

10. A method as daimed in daim 1, wherein said outer wall comprises a tip, and wherein said 
tip comprises a widened portion, and wherein said bottom wall is located near said widened 
portion of said tip. 

11. A method as daimed in daim 1, wherein said apparatus further comprises a bottom valve. 
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12. A method as daimcd in claim 1. wherein said apparatus fUrdxer comprises a bottom valve, 
said bottom valve comprismg a dome shaped depression in said Berible material, said dome 
shaped depression fUrther comprising an opening, said opening comprising a sUt 

13. A mediod as dauned in daim 1, wherein Uquid does not emerge firom said drinking 
apparatus upon shaking of said apparatus, unless said outer vraU is compressed. 



14. A method, comprising: 

providing a drinking apparatus, said drinking apparatus being a no-spill drinking apparatus 
provided for a user to drink liquid dierefrom and also bdng provided for preventing spilling of 
Uquid when the user is not drinking from said apparatus; 

said drinking apparatus comprising a flcrible material outer wall for the user to place its 
moudi on to drink Uquid from said drinking apparatus, said outer wall farther comprising an outer 

sur&ce and an ituiet sur£ice; 

said drinking apparatus fiirdier comprising an valve for preventing die spilUng of Uquid from 
said apparatus when the user is not drinking from said apparatus, sdd valve comprising a depression 
in said flejdble material outer waU, said depression comprising an upper component and a lovwr 
component, said upper component comprising a tube, said tube comprising a sidcwall, said sidewaU 
comprising an outer surfece and an inner surface, said outer surface of said sidcwall bdng separated 
and spaced from said inner surfecc of said outer waU of said baby botde nipple; 

said outer sutfece of said sidcwall comprismg a protrusion diereon, said protrusion extending 
towards from said outer surikcc of said sidcwall toward said inner surfecc of said outer waU; 

said bottom wall comprising an opening extending from said upper surfece to said lower 
surfece, wheidn said opening rests in a dosed position; 

and wherein said inner surfece of said outer waU contacts said protrusion when die user 
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places its mouth on said outer wall to compress said outer waU, causing said bottom wall to bend 
such that liquid can pass through said opening. 



15. A mediod as claimed in claim 14, fiirthcr comprising the step of providing said apparatus 
for use by a baby, wherein said apparatus comprises a baby botdc nipple, 

16. A mediod as claimed in dahn 14, fiuther comprising die step of providing said apparatus 
for use by a baby, wherein said apparatus comprises a baby botde nipple and a baby botde* 

17. A mediod as claimed in daim 14, wherein said apparatus comprises a produa widi a soft 
drinking spout. 

18. A mediod as claimed in daim 14, wherein said apparatus comprises a liquid holding 
container. 

19. A method as daimed m daim 14, wherein said apparatus comprises a cap, said cap 

comprising a soft drinking spout. 

20. A mediod as claimed in daim 14, wherein said apparatus comprises a cap for attachment to 
a liquid holding container, said cap comprising a soft lid for attachment to a hard screw- 
ring, said soft lid fiirther comprising a soft drinking spout. 

21. A mediod as daimed in daim 14, wherein said depression is made of said flexible material. 

22. A mediod as daimed in daim 14, whercm said outer wall comprises a rip, and wherein said 

valve is located in said tip. 

23. A mediod as daimed in daim 14, wherein said outer wall comprises a dp, and wherein said 
tip comprises a widened portion, and wherein said bottom wall is located near said widened 
portion of said tip. 

24. A method as daimed in daim 14, wherein said apparatus fixrther comprises a bottom valve. 

25. A mediod as daimed in daim 14, wherein said apparatus fiirdier comprises a bottom valve, 
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said bottom yalve comprising a dome shaped depression in said flexible material, said dome 
shaped depression further comprising an opening, said opening comprising a sUt. 
26. A mediod as claimed in claim 14, wherein liquid does not emerge from said drinking 
apparatus upon shaking of said apparatus, unless said outer waU is compressed. 



27. A method, comprising: 

providing a drinking apparatus, said drinking apparatus being a no-spill drinking apparatus 
provided for a user to drink Uquid dierefrom and also being provided for preventing spilling of 
liquid -when the user is not drinking from said apparatus; 

said drinking apparatus comprising a flexible material outer waU for the user to place its 
moudi on to drink liquid from said drinking apparatus, said outer vraU farther comprising an outer 

sur&ce and an inner surface; 

said drinking apparatus further comprising a valve for preventing the spilling of Uquid from 
said apparatus v»hen the user is not drinking from said apparatus, said valve comprising a depression 
in said flexible material outer wall, said depression comprising an upper component and a lower 
component, said upper component comprising a tube, said mbe comprising a sidewaU, said sidewall 
comprising an outer surfece and an inner sur&cc. said outer surfece of said sidewall being separated 
and spaced from said inner surfece of said outer wall of said baby botde nipple; 

said outer surfkce of said sidewall comprising a protrusion thereon, said protrusion extending 
towards said inner surface of said outer wall; 

said lower component of said vahre comprising a bottom wall, said bottom wall comprising 
an upper surfeoe and a lower sutfece. said upper surfece of said bottom waU being a concave surfkce 
extending to said iimer surBice of said sidewall; 

said bottom surface of said bottom wall comprises both a curved sur&ce and a flat surface, 
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herein said flat surfkce is located in the center of said bottom surfece, and wherein said curved 

surfiioe is peripheral to said flat surfece; 

said bottom wall comprising an opening extending from said upper suifece to said lower 

surfecc, wherein said opening rests in a closed position; 

and wherein said inner surfece of said outer wall contacts said protrusion when die user 
places its moudi on said outer wall to compress said outer wall, causing said bottom waU to bend 
such that liquid can pass through said openii^. 



28. A mediod as daimed in daim 27. fimher comprising the step of providing said apparatus 
for use by a baby, wherein said apparatus comprises a baby botde nipple. 

29. A mediod as claimed in claim 27, furdier comprising the step of providing said apparatus 
for use by a baby, wherein said apparatus comprises a baby botde nipple and a baby botde. 
A mediod as daimed in daim 27. whetdn said apparatus comprises a product vndi a soft 
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drinking spout. 

31. A mediod as daimed in daim 27, wherein said apparatus comprises a Uquid holding 



contamer. 



32. A mediod as daimed in daim 27, wherein said apparatus comprises a cap, said cap 
comprising comprising a soft drinking spout. 

33. A mediod as daimed in claim 27, wherein said apparatus comprises a cap fbr attadunent to 
a Uquid holding container, said cap comprismg a soft Ud for attadunent to a hard screw- 
ring, said soft lid further comprismg a soft drinking spout. 

34. A mediod as daimed in claim 27, wherein said depression is made of said flexible material. 

35. A mediod as claimed in claim 27, wherein said outer waU comprises a tip, and wherein said 



valve is located in said tip. 
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36. A method as claimed in claim 27. wherein said outer waU comprises a tip. and wherein said 
tip comprisesawidenedportion. and wherein saidbottomwaU is located near said widens 

portion of said. tip. 

37. A method as daimed in daim 27. wherein said apparatus fimher comprises a bottom valve. 

38. A mediod as claimed in daim 27. wherein said apparatus fimher comprises a bottom valve, 
said bottom valve comprising a dome shaped depression in said flexible material, said dome 
shaped depression fiirthcr comprising an opening, said opening comprising a sUt. 

39. A method as claimed in daim 27. wherein Uquid does not emerge from said drinHng 
apparatus upon shaking of said apparatus, unless said outer wall is compressed. 
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